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Objective: A recent analysis of the Australian National Health Survey (2011-2012) reported that the
patterning of overweight and obesity among men, unlike for women, was not associated with neighbourhood
socioeconomic disadvantage. The purpose of this study was to examine whether this gender difference in
potential neighbourhood 'effects' on adult weight status can be observed in analyses of a different source of
data. Design, setting and participants: A cross-sectional sample of 14 693 people aged 18 years or older was
selected from the 2012 wave of the 'Household, Income and Labour Dynamics in Australia' (HILDA). Three
person-level outcomes were considered: (1) body mass index (BMI); (2) a binary indicator of 'normal
weight' versus 'overweight or obese'; and (3) 'normal weight or overweight' versus 'obese'. Arealevel
socioeconomic circumstances were measured using quintiles of the Socio Economic Index For Areas
(SEIFA). Multilevel linear and logistic regression models were used to examine associations while accounting
for clustering within households and neighbourhoods, adjusting for person-level socioeconomic confounders.
Results: Neighbourhood-level factors accounted for 4.9% of the overall variation in BMI, whereas 20.1% was
attributable to household-level factors. Compared with their peers living in deprived neighbourhoods, mean
BMI was 0.7 kg/m2 lower among men and 2.2 kg/m2 lower among women living in affluent areas, with a
clear trend across categories. Similarly, the percentage of overweight and obese, and obesity specifically, was
lower in affluent areas for both men and women. These results were robust to adjustment for confounders.
Conclusions: Unlike findings from the national health survey, but in line with evidence from other
highincome countries, this study finds an inverse patterning of BMI by neighbourhood disadvantage for men,
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ABSTRACT
Objective: A recent analysis of the Australian National
Health Survey (2011–2012) reported that the
patterning of overweight and obesity among men,
unlike for women, was not associated with
neighbourhood socioeconomic disadvantage. The
purpose of this study was to examine whether this
gender difference in potential neighbourhood ‘effects’
on adult weight status can be observed in analyses of
a different source of data.
Design, setting and participants: A cross-sectional
sample of 14 693 people aged 18 years or older was
selected from the 2012 wave of the ‘Household,
Income and Labour Dynamics in Australia’ (HILDA).
Three person-level outcomes were considered: (1)
body mass index (BMI); (2) a binary indicator of
‘normal weight’ versus ‘overweight or obese’; and (3)
‘normal weight or overweight’ versus ‘obese’. Area-
level socioeconomic circumstances were measured
using quintiles of the Socio Economic Index For Areas
(SEIFA). Multilevel linear and logistic regression
models were used to examine associations while
accounting for clustering within households and
neighbourhoods, adjusting for person-level
socioeconomic confounders.
Results: Neighbourhood-level factors accounted for
4.9% of the overall variation in BMI, whereas 20.1%
was attributable to household-level factors. Compared
with their peers living in deprived neighbourhoods,
mean BMI was 0.7 kg/m2 lower among men and
2.2 kg/m2 lower among women living in affluent areas,
with a clear trend across categories. Similarly, the
percentage of overweight and obese, and obesity
specifically, was lower in affluent areas for both men
and women. These results were robust to adjustment
for confounders.
Conclusions: Unlike findings from the national health
survey, but in line with evidence from other high-
income countries, this study finds an inverse
patterning of BMI by neighbourhood disadvantage for
men, and especially among women. The potential
mediators which underpin this gender difference in
BMI within disadvantaged neighbourhoods warrant
further investigation.
INTRODUCTION
Overweight and obesity in Australia and most
middle and upper-income countries is poten-
tially the major public health challenge of
the 21st century.1 2 The prevalence of over-
weight and obesity in Australia has now risen
to 62.8% according to the most recent
Australian Bureau of Statistics (ABS) national
health survey of 2011–2012.3 Despite the evi-
dence of this epidemic, the Australian gov-
ernment cut funding for chronic disease
prevention and the major agency set up to
deal with it.4
The reported rise in overweight and
obesity is likely to be driven by an obesogenic
environment, combining a relatively seden-
tary and inactive lifestyle with ongoing
passive overconsumption of energy,5 made
easy due to the increasing availability, afford-
ability and effective marketing of processed
energy dense foods.6
Much research has been published on the
complex web of social determinants of
weight status, including the characteristics of
individuals and the places in which they
live.7–9 Although the social patterning of
overweight and obesity does vary geographic-
ally, within high-income nations men and
women of all age groups are affected, but
especially those who live in socioeconomic-
ally disadvantaged circumstances.10 11 There
remains some debate as to how much some
of these patterns, such as the higher
Strengths and limitations of this study
▪ Nationally representative household survey.
▪ Multilevel modelling to disentangle person,
household and neighbourhood effects.
▪ Limited by self-reported data.
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prevalence of overweight and obesity in socioeconomic-
ally disadvantaged neighbourhoods, is due to causal
pathways or health-selective forces.12
A recent press release entitled “Health is where your
home is”13 from the ABS reported that the prevalence
of objectively-measured overweight and obesity was
higher among women living in socioeconomically disad-
vantaged neighbourhoods. The same was not observed
for men. This finding from the Australian National
Health Survey (2011–2012) is somewhat controversial as
it does not reflect the bulk of previous evidence.7–9
The purpose of this study was to attempt to replicate
the ABS’s finding using the same outcome and exposure
measures collected around the same time period as the
national health survey 2011–2012, but from an entirely
separate source of nationally representative data. We
asked the following research question: “To what extent
are body mass index (BMI) and the odds of being over-
weight or obese lower in more affluent neighbourhoods
for women, but not men?”
DATA AND METHOD
The ‘Household, Income and Labour Dynamics in
Australia’ (HILDA) survey is a nationally representative
sample collecting data on approximately 15 000 indivi-
duals each year living in about 7000 households. Detailed
information on sampling and other aspects of HILDA are
published elsewhere.14 A cross-sectional sample of 17 476
people aged 18 years or older was selected from the 2012
wave. Self-reported height and weight were used to calcu-
late BMI for each participant. Approximately 2785 were
omitted as either insufficient data were available to
enable this calculation (n=2730) or their BMI was judged
to be unrealistic (n=55). These restrictions left a sample
of 14 691 participants for analysis.
Three person-level outcomes were considered:
1. A person’s BMI in its continuous form;
2. A binary variable denoting whether a person was (1)
‘normal weight’ or (2) ‘overweight’ or ‘obese’. To
facilitate this, the WHO criteria were used to define
cut-points for ‘normal weight’ (BMI 18.5–24.9), ‘over-
weight’ (BMI 25–29.9), ‘obese’ (BMI ≥30) and
‘underweight’ (BMI <18.5). This binary variable
therefore omitted persons considered to be ‘under-
weight’ (n=399).
3. A binary variable denoting whether a person was (1)
‘normal weight’ or ‘overweight’ or (2) ‘obese’,
derived from the same WHO criteria. This binary
variable also omitted persons considered to be
‘underweight’.
In line with the ABS analyses, the area-level measure
of socioeconomic circumstances was taken from the
Socio Economic Index For Areas (SEIFA). We opted to
use the index of relative disadvantage, which is a com-
posite indicator summarising multiple Census variables
which describe socioeconomic circumstances.15 As the
SEIFA index is provided as a rank, we transformed it
into quintiles wherein higher strata denote less favour-
able socioeconomic circumstances.
A range of variables were identified to help address
probable sources of confounding based on a synthesis of
previous literature.9 16 17 These included gender, age,
demographic and person-level socioeconomic factors.
Demographic factors consisted of whether a participant
was living on their own or as part of a couple (married
or cohabiting), the number of children in the house-
hold (0, 1, 2, 3 or more) and if somebody in the house-
hold had been pregnant in the past 12 months (not the
participant specifically). Socioeconomic confounders
included the highest level of education achieved (less
than high school, high school to advanced diploma, uni-
versity or higher), average household gross income
(expressed in quintiles) and the percentage of time in
the past year spent unemployed.
Since HILDA is a household survey, the rationale for
using multilevel models provided in the introduction of
this paper was also relevant to this analysis. Accordingly, we
fitted multilevel linear regression models to assess the
degree of association between BMI and neighbourhood
socioeconomic circumstances. Multilevel logistic regression
was used to conduct the same analyses for the two binary
outcome variables. In all models, participants were fitted at
level 1. These participants were nested within households,
fitted at level 2. Finally, households were clustered within
neighbourhoods (level 3), defined as Census Collection
Districts (‘CCDs’), which are small areas containing
approximately 225 residential dwellings on average.
The first model assessed the degree of association
between each outcome and neighbourhood socio-
economic quintiles, adjusted for participants’ gender
and age (with the latter fitted as both linear and square
terms to account for curvilinear associations between
weight status and age). To explore the gender differen-
tial in each outcome by neighbourhood socioeconomic
disadvantage, an interaction term was fitted between
each of these variables in model 2. Finally, we examined
the robustness of the findings to controls for the person-
level socioeconomic confounders. The ‘Variance
Partition Coefficient’ (VPC) and ‘Median OR’ (MOR)
were used to describe the relative importance of neigh-
bourhoods and households for responses to each of the
linear and binary outcomes, respectively.18 Fully adjusted
interaction terms are illustrated using predicted means
or probabilities and 95% CIs. All analyses were con-
ducted in MLwIN V.2.30.19 Ethical approval for the
HILDA study was obtained from the Faculty of Business
and Economics Human Ethics Advisory Committee at
the University of Melbourne. Approval for the use of
HILDA data was provided by the Government
Department of Social Services.
RESULTS
Descriptive statistics of the study sample are provided
according to quintiles of the neighbourhood
2 Feng X, Wilson A. BMJ Open 2015;5:e007052. doi:10.1136/bmjopen-2014-007052
Open Access
group.bmj.com on February 8, 2016 - Published by http://bmjopen.bmj.com/Downloaded from 
Table 1 Sample descriptive statistics
SEIFA relative index of disadvantage quintiles
Male 1 (Affluent) 2 3 4 5 (Deprived)
N 1520 1562 1572 1573 1535
(95% CI)
Body mass index (mean) 26.3 (26.0 to 26.6) 26.6 (26.3 to 26.9) 27.2 (26.9 to 27.5) 27.5 (27.2 to 27.8) 27.3 (27.0 to 27.6)
Overweight or obese (%) 58.8 (56.2 to 61.3) 62.9 (60.3 to 65.4) 65.4 (62.8 to 67.9) 67.0 (64.4 to 69.4) 62.7 (60.2 to 65.2)
Obese (%) 16.6 (14.7 to 18.6) 19.1 (17.1 to 21.2) 23.9 (21.7 to 26.2) 26.4 (24.2 to 28.8) 26.2 (24.0 to 28.6)
Age (years, mean) 45.6 (44.6 to 46.5) 45.1 (44.1 to 46.1) 43.5 (42.5 to 44.5) 45.4 (44.4 to 46.4) 45.1 (44.1 to 46.1)
In a couple (%) 69.4 (67.0 to 71.8) 69.7 (67.2 to 72.1) 69.8 (67.3 to 72.2) 67.0 (64.4 to 69.4) 58.4 (55.8 to 61.0)
University education (%) 41.9 (39.3 to 44.5) 26.0 (23.7 to 28.3) 19.4 (17.4 to 21.6) 16.4 (14.6 to 18.5) 11.9 (10.3 to 13.6)
Not unemployed (%) 93.1 (91.7 to 94.4) 91.9 (90.4 to 93.3) 90.4 (88.7 to 91.9) 89.6 (87.9 to 91.1) 87.2 (85.4 to 88.8)
High disposable income (%)* 39.6 (37.0 to 42.2) 20.5 (18.4 to 22.7) 20.7 (18.6 to 22.9) 13.8 (12.1 to 15.7) 9.4 (8.0 to 11.1)
SEIFA relative index of disadvantage quintiles
Female 1 (Affluent) 2 3 4 5 (Deprived)
N 1419 1378 1365 1368 1401
(95% CI)
Body mass index (mean) 25.1 (24.8 to 25.3) 26.1 (25.8 to 26.4) 26.6 (26.3 to 26.9) 27.1 (26.8 to 27.4) 27.5 (27.2 to 27.8)
Overweight or obese (%) 41.0 (38.5 to 43.4) 48.4 (46.0 to 50.9) 52.7 (50.2 to 55.1) 54.9 (52.4 to 57.3) 58.7 (56.2 to 61.2)
Obese (%) 15.2 (13.5 to 17.1) 21.5 (19.5 to 23.6) 25.0 (23.0 to 27.2) 26.6 (24.5 to 28.8) 29.6 (27.4 to 32.0)
Age (years, mean) 45.6 (44.7 to 46.5) 45.0 (44.1 to 45.9) 44.0 (43.1 to 44.9) 45.2 (44.2 to 46.1) 46.2 (45.3 to 47.2)
In a couple (%) 65.4 (63.0 to 67.8) 64.7 (62.3 to 67.0) 62.3 (59.9 to 64.7) 60.1 (57.6 to 62.5) 55.8 (53.3 to 58.3)
University education (%) 41.2 (38.8 to 43.7) 30.3 (28.0 to 32.6) 24.4 (22.3 to 26.6) 19.2 (17.3 to 21.2) 15.6 (13.9 to 17.5)
Not unemployed (%) 93.0 (91.6 to 94.2) 91.6 (90.1 to 92.9) 92.0 (90.5 to 93.2) 89.8 (88.2 to 91.2) 88.6 (86.9 to 90.1)
High disposable income (%)* 37.6 (35.3 to 40.1) 19.6 (17.7 to 21.7) 18.0 (16.2 to 20.0) 12.5 (11.0 to 14.2) 8.7 (7.4 to 10.2)
Body mass index measured in kg/m2.
*High disposable income=quintile 5 (≥A$133K).
SEIFA, Socio Economic Index For Areas.
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socioeconomic circumstances variable (table 1). In add-
ition, owing to the focus on gender differences, these
descriptions are provided for men and women separ-
ately. Compared with their peers living in deprived
neighbourhoods, mean BMI was 1 kg/m2 lower among
men and 2 kg/m2 lower among women living in affluent
areas, with a clear trend across categories. Similarly, the
percentage of overweight or obese, and obesity specific-
ally, was lower in affluent areas for both men and
women. The average age for each gender tended to be
similar across neighbourhood socioeconomic circum-
stances. In disadvantaged areas, there was a lower preva-
lence of couples and university educated participants,
lower non-employment and lower household disposable
incomes.
An analysis of missing outcome data was conducted
using logistic regression. The odds of having a missing
weight status were significantly higher among
Table 2 Association between body mass index and neighbourhood deprivation—multilevel linear regression
Coefficient (95% CI)
Model 1 Model 2 Model 3
Fixed part
Age (years) 0.348 (0.324 to 0.371) 0.348 (0.324 to 0.371) 0.369 (0.343 to 0.396)
Age2 −0.003 (−0.003 to −0.003) −0.003 (−0.003 to −0.003) −0.003 (−0.004 to −0.003)
Gender (ref: male)
Female −0.538 (−0.699 to −0.376)
Neighbourhood disadvantage (ref: quintile 1)
Quintile 2 0.759 (0.411 to 1.107)
Quintile 3 1.300 (0.954 to 1.647)
Quintile 4 1.677 (1.335 to 2.020)
Quintile 5 1.857 (1.513 to 2.200)
Gender×neighbourhood disadvantage
(ref: male×quintile 1)
Male×quintile 2 0.406 (−0.032 to 0.845) 0.196 (−0.243 to 0.634)
Male×quintile 3 0.927 (0.486 to 1.369) 0.637 (0.193 to 1.081)
Male×quintile 4 1.263 (0.827 to 1.700) 0.916 (0.474 to 1.359)
Male×quintile 5 1.087 (0.651 to 1.522) 0.698 (0.253 to 1.144)
Female×quintile 1 −1.261 (−1.621 to −0.902) −1.287 (−1.647 to −0.927)
Female×quintile 2 −0.184 (−0.614 to 0.247) −0.378 (−0.809 to 0.053)
Female×quintile 3 0.376 (−0.051 to 0.803) 0.126 (−0.303 to 0.555)
Female×quintile 4 0.788 (0.363 to 1.212) 0.457 (0.026 to 0.888)
Female×quintile 5 1.295 (0.866 to 1.723) 0.920 (0.480 to 1.359)
Couple status (ref: yes)
No −0.208 (−0.430 to 0.014)
Missing 0.792 (−1.731 to 3.315)
Highest educational qualification (ref: ≤year 11)
Year 12 to adv. Diploma −0.182 (−0.397 to 0.033)
University −1.065 (−1.333 to −0.797)
Missing −1.198 (−4.898 to 2.501)
Percentage of previous year spent unemployed (ref: 0%)
1–24 0.149 (−0.320 to 0.618)
25–49 0.428 (−0.166 to 1.022)
50–74 0.554 (−0.202 to 1.309)
75–100 0.030 (−0.573 to 0.633)
Disposable household income (ref: quintile 1)
Quintile 2 −0.274 (−0.592 to 0.043)
Quintile 3 −0.188 (−0.529 to 0.153)
Quintile 4 −0.231 (−0.586 to 0.123)
Quintile 5 −0.453 (−0.819 to −0.087)
Random part
Level 3 (census collection district) 1.202 (0.252) 1.195 (0.251) 1.032 (0.241)
Variance partition coefficient* 3.9%
Level 2 (Household) 7.225 (0.431) 7.286 (0.430) 7.081 (0.425)
Variance partition coefficient* 23.5%
Level 1 (Person) 22.337 (0.379) 22.236 (0.377) 22.317 (0.378)
Variance partition coefficient* 72.6%
Body mass index measured in kg/m2.
*Variance partition coefficient presented for model 1 only.
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participants not in couples (OR 1.729, 95% CI 1.593
to 1.876) and those who had experienced long
periods of unemployment in the past 12 months
(OR75–100% 2.200, 95% CI 1.781 to 2.719), but lower
among older participants (OR 0.997, 95% CI 0.985 to
0.989), those with a university education (OR 0.488,
95% CI 0.434 to 0.549) and among participants with
high household disposable incomes (ORquintile5 0.488,
95% CI 0.434 to 0.549) No significant difference was
found by gender.
Table 3 Odds of being overweight or obese versus ‘normal’ weight and neighbourhood deprivation—multilevel logistic
regression
OR (95% CI)
Model 1 Model 2 Model 3
Fixed part
Age (years) 1.140 (1.128 to 1.151) 1.140 (1.129 to 1.152) 1.139 (1.126 to 1.152)
Age2 0.999 (0.999 to 0.999) 0.999 (0.999 to 0.999) 0.999 (0.999 to 0.999)
Gender (ref: male)
Female 0.541 (0.503 to 0.581)
Neighbourhood disadvantage (ref: quintile 1)
Quintile 2 1.363 (1.198 to 1.551)
Quintile 3 1.620 (1.424 to 1.844)
Quintile 4 1.752 (1.541 to 1.992)
Quintile 5 1.826 (1.605 to 2.078)
Gender×neighbourhood disadvantage
(ref: male×quintile 1)
Male×quintile 2 1.264 (1.058 to 1.509) 1.192 (0.998 to 1.423)
Male×quintile 3 1.435 (1.198 to 1.718) 1.326 (1.106 to 1.589)
Male×quintile 4 1.524 (1.274 to 1.824) 1.401 (1.168 to 1.680)
Male×quintile 5 1.296 (1.087 to 1.546) 1.202 (1.003 to 1.440)
Female×quintile 1 0.417 (0.356 to 0.489) 0.420 (0.358 to 0.492)
Female×quintile 2 0.613 (0.517 to 0.727) 0.591 (0.498 to 0.701)
Female×quintile 3 0.758 (0.640 to 0.898) 0.721 (0.608 to 0.855)
Female×quintile 4 0.832 (0.703 to 0.984) 0.779 (0.656 to 0.925)
Female×quintile 5 1.034 (0.871 to 1.227) 0.967 (0.811 to 1.152)
Couple status (ref: yes)
No 0.849 (0.777 to 0.929)
Missing 1.612 (0.508 to 5.117)
Highest educational qualification (ref: ≤year 11)
Year 12 to adv. Diploma 0.968 (0.883 to 1.062)
University 0.697 (0.624 to 0.779)
Missing 0.170 (0.029 to 1.007)
Percentage of previous year spent unemployed (ref: 0%)
1–24 1.135 (0.929 to 1.388)
25–49 1.057 (0.820 to 1.362)
50–74 0.985 (0.713 to 1.361)
75–100 0.874 (0.676 to 1.131)
Disposable household income (ref: quintile 1)
Quintile 2 0.991 (0.873 to 1.123)
Quintile 3 1.018 (0.890 to 1.164)
Quintile 4 1.048 (0.912 to 1.204)
Quintile 5 1.005 (0.872 to 1.159)
Random part
Level 3 (census collection district)
Variance (SE) 0.118 (0.034) 0.118 (0.034) 0.098 (0.033)
Variance partition coefficient* 1.0%
Median OR (95% CI) 1.26 (1.19 to 1.33) 1.26 (1.19 to 1.33) 1.23 (1.17 to 1.29)
Level 2 (Household)
Variance (SE) 0.405 (0.054) 0.417 (0.055) 0.406 (0.054)
Variance partition coefficient* 3.6%
Median OR (95% CI) 1.54 (1.43 to 1.65) 1.55 (1.44 to 1.66) 1.54 (1.43 to 1.65)
Body mass index measured in kg/m2.
*Variance partition coefficient presented for model 1 only.
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Variance components models were fitted to assess the
contributions of each level across all three outcome
variables. For BMI, neighbourhoods contributed 4.9%
and 20.1% by households. Approximately 3.8% of vari-
ation in the prevalence of overweight and obesity was
determined by neighbourhood factors compared with
5.7% at the household level. Specifically, for obesity,
6.5% of the variation was reported at the neighbour-
hood level, whereas 20.8% manifested between
households.
The findings from the adjusted models are reported in
tables 2–4. The 14 691 participants were nested within
Table 4 Odds of being obese versus ‘normal’ or overweight and neighbourhood deprivation—multilevel logistic regression
OR (95% CI)
Model 1 Model 2 Model 3
Fixed part
Age (years) 1.144 (1.128 to 1.161) 1.144 (1.128 to 1.161) 1.159 (1.141 to 1.177)
Age2 0.999 (0.999 to 0.999) 0.999 (0.999 to 0.999) 0.999 (0.998 to 0.999)
Gender (ref: male)
Female 1.077 (0.986 to 1.177)
Neighbourhood disadvantage (ref: quintile 1)
Quintile 2 1.473 (1.222 to 1.774)
Quintile 3 2.011 (1.678 to 2.410)
Quintile 4 2.289 (1.916 to 2.734)
Quintile 5 2.574 (2.155 to 3.073)
Gender×neighbourhood disadvantage
(ref: male×quintile 1)
Male×quintile 2 1.255 (0.979 to 1.609) 1.159 (1.141 to 1.177)
Male×quintile 3 1.817 (1.428 to 2.311) 0.999 (0.998 to 0.999)
Male×quintile 4 2.140 (1.692 to 2.707) 1.000 (1.000 to 1.000)
Male×quintile 5 2.169 (1.715 to 2.743) 1.107 (0.867 to 1.414)
Female×quintile 1 0.883 (0.701 to 1.111) 1.514 (1.193 to 1.922)
Female×quintile 2 1.500 (1.182 to 1.904) 1.725 (1.364 to 2.181)
Female×quintile 3 1.950 (1.546 to 2.458) 1.698 (1.340 to 2.152)
Female×quintile 4 2.157 (1.715 to 2.712) 0.862 (0.686 to 1.084)
Female×quintile 5 2.654 (2.112 to 3.336) 1.324 (1.046 to 1.677)
Couple status (ref: yes)
No 1.741 (1.384 to 2.191)
Missing 2.081 (1.651 to 2.623)
Highest educational qualification (ref: ≤year 11)
Year 12 to adv. Diploma 0.927 (0.783 to 1.096)
University 0.909 (0.762 to 1.084)
Missing 0.835 (0.694 to 1.005)
Percentage of previous year spent unemployed (ref: 0%)
1–24 1.226 (0.945 to 1.591)
25–49 1.464 (1.067 to 2.010)
50–74 1.154 (0.757 to 1.759)
75–100 1.139 (0.824 to 1.574)
Disposable household income (ref: quintile 1)
Quintile 2 0.877 (0.750 to 1.025)
Quintile 3 0.927 (0.783 to 1.096)
Quintile 4 0.909 (0.762 to 1.084)
Quintile 5 0.835 (0.694 to 1.005)
Random part
Level 3 (census collection district)
Variance (SE) 0.221 (0.058) 0.219 (0.058) 0.175 (0.053)
Variance partition coefficient* 1.8%
Median OR (95% CI) 1.37 (1.26 to 1.48) 1.37 (1.26 to 1.48) 1.33 (1.23 to 1.43)
Level 2 (Household)
Variance (SE) 0.965 (0.090) 0.973 (0.090) 0.873 (0.086)
Variance partition coefficient* 8.0%
Median OR (95% CI) 1.94 (1.76 to 2.12) 1.94 (1.76 to 2.12) 1.88 (1.71 to 2.05)
Body mass index measured in kg/m2.
*Variance partition coefficient presented for model 1 only.
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Figure 1 Association between
weight status and neighbourhood
deprivation, by gender (predicted
means and probabilities from
three separate fully adjusted
multilevel models).
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8287 households (mean=1.8, min=1, max=9) and 4670
CCDs (mean=3.1, min=1, max=45). Approximately 41.1%
of households contained just one participant (n=3409),
with a further 46.1% (n=3819) of households containing
two participants. BMI was lower among younger partici-
pants, women and those in more affluent neighbourhoods
(table 2, model 1). A significant interaction was observed,
with BMI significantly lower among women than men in
affluent neighbourhoods, but heavier than men in the
more disadvantaged areas (table 2, model 2). Adjusting
for confounders did not fully attenuate the interaction
between gender and neighbourhood socioeconomic cir-
cumstances (table 2, model 3). Similar results were
observed for overweight and obesity (table 3) and specific-
ally for obesity (table 4).
Figure 1 illustrates the gender by neighbourhood
interaction using predicted means/probabilities. From
figure 1A, it is clear that mean BMI is demonstrably
lower in more affluent areas not only for women, but
also for men. This negative slope is somewhat shallower
for men than women when considering the odds of
being ‘overweight’ or ‘obese’ versus ‘normal weight’
(figure 1B). In contrast, the odds of being ‘obese’ versus
‘normal weight’ or ‘overweight’ (figure 1C) were lower
in neighbourhoods with more favourable socioeconomic
circumstances, though with far less of a gender
difference.
DISCUSSION
Recent findings from the Australian national health
survey 2011–2012 suggest that men living in more afflu-
ent neighbourhoods are no less likely to be overweight or
obese than their counterparts living in disadvantaged
areas.13 In this study, we found contradictory evidence to
the ABS’s result. Instead, using a separate source of
nationally representative data containing the same mea-
sures that were collected within the same time period as
the national health survey, we found that men living in
more affluent areas had a lower BMI and a lower odds of
being overweight or obese than men living in socio-
economically disadvantaged neighbourhoods. Our
results, unlike those from the Australian national health
survey, tend to fall in line with international evidence.7–11
It is difficult to ascertain why the ABS has provided
this result without further investigation using the actual
data. The same SEIFA relative index of disadvantage was
used in both studies, though one point of difference is
that our data contained weight status outcomes based on
self-reported height and weight, whereas 83% of partici-
pants in the Australian Health Survey had objectively
measured outcomes. It is not clear, however, whether
this would influence men more so than women to
explain the difference in results between each study.
It is notable, though, that in both analyses the socio-
economic patterning of overweight and obesity among
women was reasonably substantial. Hypotheses with
varying plausibility to explain this gendered pattern are
not straightforward, but may be related to the level of
connectedness to the local environment and to the
neighbours who people live nearby. If women are more
likely than men to take responsibility for
household-related tasks, for example, they may then
potentially spend more time in their neighbourhood as
a result.20 21 If more affluent neighbourhoods tend to
promote lower BMI, as many, though not all, commenta-
tors suggest,12 then the duration of exposure could play
a role in explaining gender differences in the socio-
economic patterning of overweight and obesity.
Furthermore, women in some contexts may also tend to
be involved more often in activities that take place in the
local area, such as schools and community groups.22
The social networks developed through these activ-
ities23–25 may act as conduits for the spread of
health-relevant behaviours and have an effect on weight
status.26–28 Causal inferences cannot be drawn as the
data analysed are cross-sectional, though future longitu-
dinal research with HILDA is possible due to the
repeated follow-up of the same participants over time.
Aside from the main result, it is of additional interest
to note how important the household level was for
explaining variation in weight status. About 5.6% of the
variation in BMI could be attributed to
neighbourhood-level factors, whereas around 23% were
attributable to the households. This partitioning of vari-
ance between people and households is scantily
reported in the literature since most studies involve the
analysis of surveys in which only one person per house-
hold responds. Therefore, this study extends the litera-
ture in this regard. It suggests that who we live with is
likely to be quite important for determining how
healthy we are. As such, the correlates of household-level
characteristics and weight status would be important
areas for future research.
CONCLUSIONS
In this study, both men and women living in socio-
economically disadvantaged neighbourhoods had
higher weight status than their counterparts in more
affluent areas. These findings are in line with previous
work carried out in other high-income countries, but
not the most recent from the Australian national health
survey. Reasons for the gender difference in BMI
between men and women living in disadvantaged areas
require further hypothesis testing, especially with longi-
tudinal data. Finally, more work should be carried out
on household-level determinants of overweight and
obesity.
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